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1. Project Aims 
Aim 1) To assess changes in the nutrition environment on a college campus (North 
Carolina State University) three years after implementation of a healthier campus initiative, as 
well as analyzing the relative impact of targeted foodservice changes as part of the overall 
campus nutrition environment; Aim 2) to evaluate student and staff perceptions of the nutrition 
environment three years after implementation of initiative components; and Aim 3) to examine 
barriers to and facilitators of implementation and maintenance of healthier campus initiative 
commitments from the perspective of key stakeholders, such as chefs and food service 
managers. (Hypothesis: Changes to the campus nutrition environment as a result of 
participation in a healthier campus initiative will improve access to healthy foods (i.e. fruits, 
vegetables, and whole grains) among different populations, including staff and students, in the 
campus community.) 
 
2. Rationale 
The nutrition environment is a major driver of food choices; unhealthy decisions 
prompted by environments that do not support access to healthy foods are a known factor in 
rising rates of diet related chronic diseases.1 Many studies have shown that college and 
university campuses tend to be obesogenic, with all-you-care-to-eat facilities and a number of 
fast food options readily available.2, 3 In response, a number of organizations have recently 
partnered with these institutions to improve the campus nutrition environment and overall 
campus health. These private-public partnerships are a core sector of the National Prevention 
Strategy,4 and are a recommended action strategy for supporting healthy eating patterns in the 
2015-2020 Dietary Guidelines for Americans.5 One such organization is the Partnership for a 
Healthier America (PHA), which has affiliated with over 40 campuses across the nation to 
institute Healthier Campus Initiatives (HCI) with the goal of improving campus health through 
nutrition and physical fitness.6 
These alliances are still new; therefore no studies have systematically examined their 
effects on the campus nutrition environment, or on health behaviors known to impact diet quality 
such as perceptions and beliefs related to individual access to healthy foods. Additionally, no 
studies have assessed barriers to and facilitators of implementing and subsequently maintaining 
commitments made within these Initiatives faced by campus foodservice operations. Similar 
initiatives, including those with the PHA, have been started in hospitals in the last five years; this 
study will expand the existing research on healthy foodservice initiatives in hospital and worksite 
nutrition environments to include the novel setting of the college campus. One study found that 
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facilitators included support from site leadership, healthy product availability from broadline 
distributors (e.g. Sysco, US Foods), and assistance from dietitians; whereas barriers included 
customer dissatisfaction and the need for assistance with menu labeling.7  
  The primary population of most healthy campus initiatives is the student body.6 
Considered to be “emerging adults”, college students are often susceptible to increased weight 
gain, low levels of physical activity, and diet patterns that do not correspond with national 
guidelines.8 The 2016 American College Health Association (ACHA) report noted that in a 
survey of 95,079 college students, only 5.6% reported consumption of at least 5 servings of 
fruits or vegetables daily.9 Additionally, evidence has shown that this is a period in life wherein 
weight behavior patterns for later adulthood are started – many students gain weight in their first 
two years of 4-year school enrollment, of which approximately half was attributed to dietary 
patterns such as all-you-care-to-eat dining halls and high consumption of junk food.8 Direct 
interventions on the campus food supply have therefore been studied as a potential means of 
increasing diet quality among this group through increasing access to healthy foods.10 
Many other groups on campus are also affected by any changes that alter the built 
environment or campus culture. In the case of the nutrition environment, food service staff 
members are often intimately involved in the implementation and maintenance of healthy 
foodservice initiatives, and are directly impacted by alterations in the availability of healthy foods 
in their place of work. Food service workers, especially those in the campus community, are an 
understudied yet important population in the promotion of a culture of health.  
Much of the research into food service workers has examined their role in prevention of 
food borne illnesses, but few have examined the health impact of the nutrition environment they 
work in. Despite working directly with food, these workers are often food insecure and reliant on 
federal aid programs such as SNAP and WIC for their own households due to low wages,11 with 
a median annual wage of $20,180 as of May 2015,12 which is approximately 125% of the 
Federal Poverty Line for a two-person household.13 Davila et al also found that nearly 1 in 3 
food service workers met the criteria for metabolic syndrome, which was significantly greater 
than the age-adjusted prevalence for the overall study population.14  
Action Area 3 of the Robert Wood Johnson Foundation (RWFJ) Culture of Health Action 
Framework focuses on creating healthier, more equitable communities; access to healthy foods 
is a key measure of built environment and physical conditions, which is a driver of such 
communities.15 Healthy campus initiatives (HCI) may serve as a twofold means of creating 
healthier campus communities: through improving equal access to healthy foods and as a 
worksite wellness opportunity for campus faculty and staff including food service workers. This 
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project will focus on how HCI participation may be a novel means of increasing health equity in 
the campus community through improving equitable access to healthy foods among different 
campus populations. Additionally, 
lessons gathered from this study 
will help guide the process for 
other institutions who wish to 
improve their campus nutrition 
environment to promote a 
campus-wide culture of health for 
their students, staff, and faculty 
and improve access to healthy 
foods. 
 
3. Target Population, Sample, and Setting 
This study will examine a campus health initiative at North Carolina State University (NC 
State). In the Fall of 2014, this school, along with 19 others, joined with the Partnership for a 
Healthier America to promote a culture of health on campuses though the PHA Healthier 
Campus Initiative. Each campus was required to select at least 23 out of 39 guidelines to 
improve health and wellbeing on campus through food and nutrition, physical activity and 
movement, and/or wellness programming. NC State is the currently the only campus that has 
completed its commitments to-date as part of the Initiative; its food and nutrition commitments 
largely focus on providing healthier food and beverage options in campus-operated dining 
venues, notably its three dining halls, which serve over 1.3 million meals each year. NC State is 
a large, public university with over 34,000 students and 6,700 staff as of Fall 2016.16 Each arm 
of this project will study a distinct key aspect of healthy food access by the campus community 
influenced by the completion of the joint NC State and PHA Healthier Campus Initiative: 
environmental changes, perceptions of the environment, and organizational support. 
Aim 1 will target the nutrition environment at NC State. Nutritional analysis data will be 
sampled from one four-week dining hall menu cycle in the Fall and Spring semesters from one 
year before and three years after HCI implementation. This data is tracked and stored in the 
CBORD food and nutrition management software Foodservice Suite®. NC State also has many 
other food retail outlets; all on-campus and off-campus food retail outlets (“restaurants”) within a 
one-half mile of a centrally located campus landmark will be sampled for nutritional audit. This 
distance is commonly used in studies of campus environments due to its walkability for 
Policy: Healthier Campus Initiative 
Individual: Perception of healthy food access 
Interpersonal: Peer support for healthy food choices 
Organizational: Healthier food service menus 
Figure 1: Influence of HCI on Healthy Food Access 
*E.g., Campus food pantry, chefs & dietitian collaboration 
Community:  Cross-sector healthy food access collaboration*  
5 
students.2, 17 This will provide a more complete cross-sectional snapshot of the campus nutrition 
environment after HCI implementation. 
Aim 2 will target students with meal plans and food service staff members, as these 
groups have the greatest likelihood of being directly impacted by the effects of the HCI. A 
sufficient proportion will be sampled to draw meaningful statistical comparisons on perceptions 
of the campus nutrition environment within and between these groups. 
Aim 3 will target key stakeholders in HCI implementation and maintenance on campus.  
Primary sampling will be of food service managers and chefs at each of the dining halls from 
both first and second shifts. While there are other groups that provided assistance in starting the 
HCI, this population is most directly involved with day-to-day implementation and maintenance 
and will have key insights into barriers and facilitators to HCI maintenance and implementation. 
 
4. Research Strategy 
 This study will use a quasi-
experimental, mixed methods design to 
assess improved healthy food access 
among different groups of the NC State 
community after implementation of a 
Healthy Campus Initiative. We will 
examine quantitative metrics of the 
nutrition environment through use of the 
Healthy Eating Index (HEI-2010) and 
Nutrition Environment Measures Survey (NEMS). These data will be combined with quantitative 
data on perceptions of access to healthy foods as assessed by an adaptation of the NEMS-P 
tool developed by Green et al.18 This will provide a comprehensive evaluation of changes to 
access to healthy food after participation by NC State in a Healthier Campus Initiative and will 
examine environmental and individual factors that contribute to healthy food access. 
Operational barriers to and facilitators of HCI maintenance will be evaluated as a measure of 
organizational support for changes to the campus nutrition environment. We will partner with NC 
State, the University of North Carolina at Chapel Hill, Meredith College, and North Carolina 
Central University to recruit student research assistants, primarily from their public health, 
nutrition and/or dietetics programs. Effectiveness of participation in an HCI contributing to 
increased access to healthy foods will therefore be measured by three main research questions: 
 
Organizational supports for HCI changes 
Staff HFA 
perceptions 
Campus nutrition 
environment 
Healthy Eating 
Index (HEI) 
Perception of 
Healthy Food 
Access (HFA) 
Campus 
Healthy 
Food 
Access 
Student HFA 
perceptions 
On & off campus 
NEMS-CD scores 
DH* menu HEI 
changes 
Effect of Healthier Campus Initiative (HCI) on Healthy Food Access 
*DH = dining hall 
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1) Did the HCI substantially improve or change the availability of healthy foods on campus? 
2) Do members of the campus community (including food service staff) perceive that they 
have access to healthy foods? 
3) What are the barriers to and facilitators of the maintenance of HCI commitments 
according to key stakeholders, especially the food service team? 
 
Aim 1: Campus Healthy Food Access: Assessing the nutrition environment 
To evaluate the effect of the HCI on the campus nutrition environment, we will conduct a 
nutritional assessment of the dining halls at NC State before and after HCI implementation. 
Nutritional information will be collected for the equivalent of one four-week menu cycle in both 
the Fall and Spring semesters for each of the three dining halls. Data will be collected from the 
2013 (Fall 2013, Spring 2014) and 2017 (Fall 2017 and Spring 2018) school years; we are 
excluding the 2014 school year, as this was when the final commitments were implemented and 
verification audits were completed by Partnership assessors. Initial matching will be based on 
location (specific dining hall), semester (Fall or Spring), week of the menu cycle (1-4), and week 
of the semester (1-16). Service menu weeks that contain special or thematic menus due to 
campus events or holidays will initially be excluded, as they are less likely to reflect the 
generally available foods; however if this overly limits the sample size we will include these 
service menus and match weeks based on frequency of thematic or special meals (1-7). This is 
anticipated to capture a comprehensive view of changes in the dining hall nutrition environment 
after HCI participation by providing the equivalent of 28 food and nutrition records per dining hall 
at each sample.  
The HEI-2010 is a validated tool developed in part by the National Institutes of Health for 
comparing nutrition data to the Dietary Guidelines for Americans, and is recommended for use 
when assessing the community food environment. Its scores are based on a composite of 
dietary constituents that should be consumed in higher amounts, such as vegetables and 
beans, and those that should be consumed in moderation, such as sodium and refined grains.19 
It is primarily used by the USDA to monitor the diet quality of the United States population, 
especially those who have lower incomes.20 Many of the key food groups and nutrients 
contributing to the HEI-2010 score are also specifically mentioned in HCI commitment language, 
such as whole fruits, whole grains, and sodium. Upon generation of service menus, nutritional 
data and the recipes associated with each meal period will be collected from the campus food 
and nutrition management system, CBORD® Foodservice Suite®. Recipes and non-recipes 
(“items”) will be transcribed into a database by trained student research assistants to obtain 
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relevant food group and nutrient data for HEI-2010 analysis. HEI-2010 ratios and scores will be 
determined for each group, and scores will be compared between groups before and after HCI 
implementation. Other descriptive statistics will be used to evaluate any other differences 
between time periods or individual dining halls. 
Although dining halls are the focus of the HCI, they are not the only foodservice 
operations on NC State’s campus; there are over 30 food retail operations available across 
three sections of the campus, including fast-casual, fast food, fine dining, and coffee shops. 
There are also numerous restaurants within a half-mile of campus. Internal data shows that 
meals served at dining halls accounted for approximately 44% of all meals sold in NC State 
dining venues in the 2015 academic year. To evaluate the relative impact of targeted 
foodservice changes as part of the overall campus nutrition environment, we will conduct 
Nutritional Environment Measurement Surveys for Campus Dining (NEMS-CD) audits for all 
foodservice locations on or near the main campus. We will enumerate all on-campus dining 
facilities and all off-campus food establishments within half a mile of “The Brickyard”, a centrally 
located campus landmark. This will provide a cross-sectional observation of the total campus 
nutrition environment three years after HCI commitments have been implemented and illustrate 
the relative impact of changes due to HCI commitments within the entire campus nutrition 
environment. This tool has been previously published as a reliable means of such data in this 
setting.2, 17  
Fine dining establishments will be 
excluded from the audit, as they are not 
covered under student meal plans or 
employee meal credits. Restaurants or food 
courts at two smaller sections of campus 
(Engineering and Veterinary) will also be 
excluded; they are similar to those on the 
main campus, but on a smaller scale; we 
anticipate findings from the primary location 
would be reflected in similar policies 
throughout campus. Student research assistants will be recruited from NC State and trained on 
audit protocols through a combination of completing the NEMS Online Training course offered 
by the University of Pennsylvania as well as a specialized, three-hour onsite training. After 
satisfactory completion of the training, three teams of two students will conduct the audits. Food 
service operations will be categorized into levels of healthy food access and ranked based on 
Figure 2: Sample Map of NC State Dining 
Map c/o dining.NC State.edu/locations 
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their NEMS-CD score. NEMS-CD scores from non-dining hall facilities will be aggregated to 
form a comparison group against that of dining halls. These data combined with the results of 
the detailed dining hall service menu analysis will provide a more complete assessment of the 
accessibility of healthy foods at NC State, which will then be used to generate an asset map of 
dining options on campus. 
Methods and results from this arm of the study will be shared with NC State dining 
leadership and the Partnership for a Healthier America as a process evaluation tool for future 
HCI partnerships. We anticipate findings along with sales data from NC State can be used for 
strategic planning in further efforts to increase healthy food access on campus. These findings 
will also be distributed as academic and professional papers, and presentations. 
 
Aim 2: Campus Healthy Food Access: Perceptions of Healthy Food Access 
We will use a participatory, mixed-methods approach to assess perceptions of the 
campus nutrition environment. We will use NEMS-P interviews to obtain quantitative data on 
beliefs related to the access of healthy foods on campus. NEMS-P is a newer iteration of the 
NEMS tool aimed at evaluating individual beliefs related to the consumer and community 
nutrition environment.18 We will adapt the original survey for the purposes of this study to 
examine the college campus environment and to assess specific components of the HCI that do 
not directly change foods offered on the menu, such as menu labeling. Additionally, the survey 
will be translated into two other languages most commonly spoken among NC State foodservice 
staff members who are not fluent in English. This will allow for broader sampling of this 
understudied population.  
After survey adaptation and translation is complete, we will enroll students (n=450) and 
food service staff members (n=50), obtain consent for study participation, and have trained 
interviewers conduct in-person sessions for survey completion. We aim to enroll approximately 
5% of those with meal plans and 7% of service/maintenance workers at NC State. We will verify 
that our sample will be sufficiently large to demonstrate statistical power with consultation from 
the Nutrition Obesity Research Center’s Biostatistics program; numbers may increase for staff 
as the headcount of temporary service workers was excluded from public NC State data and 
this is the primary classification of campus food service workers. The surveys will be given in-
person to allow participants to ask for more information on survey questions they find unclear; 
we expect that this will improve validity of survey responses. We will then analyze survey 
responses and calculate descriptive statistics. 
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We anticipate that this will inform individual drivers within the campus community on 
food choices, such as cost or desire to eat healthier food. We will compare the spread of 
responses within each group (students and staff) as well as between the groups as a measure 
of perceptions of access to healthy foods by these different campus populations. The data will 
then be aggregated by group (students and staff) and combined with NEMS-R data to generate 
a “Campus Healthy Food Access” score. 
Results from this arm of the study will be shared with NC State dining leadership and 
with others designing community nutrition interventions with similar study populations or in 
similar settings. This will be accomplished through conference and other presentations, peer-
reviewed and professional publications, and other forms of written communication with local and 
state public health partners. 
 
Aim 3: Barriers and Facilitators to HCI Implementation and Maintenance 
To assess barriers and facilitators to HCI maintenance and implementation, we will 
utilize a combination of quantitative survey measures and qualitative interviews with key 
stakeholders in this process at NC State. We will modify the approach described by Pitts et al in 
their study on barriers and facilitators to the implementation of healthy foodservice guidelines in 
federal worksites and hospital cafeterias to fit our setting.7 Food service managers and chefs 
are gatekeepers to the campus nutrition environment, and have specific knowledge in key areas 
of foodservice production, such as food cost, labor, training, and equipment. They have unique 
insights into organizational supports to increasing healthy food access and are directly involved 
with the day-to-day implementation of many HCI foodservice policies. All chefs and food service 
managers in dining halls, food retail, the commissary kitchen, and the executive chef for the 
campus will be contacted for participation in this arm of the study.  
Upon enrollment and consent, they will participate in a quantitative survey administered 
online examining specific challenges and successes they have faced with implementation and 
maintenance of HCI commitments on campus. We estimate that at least 30 chefs and managers 
will participate, representing over half of such positions on campus. They will then be invited to 
participate in a semi-structured interview expanding on survey responses. We aim to enroll 12 
interview participants: 3 from each dining hall, 2 from the commissary kitchen, and the executive 
chef. All survey participants will be contacted; the first 12 to respond who fulfill the above 
requirements will have priority. These data along with survey responses will address potential 
barriers and facilitators to long-term maintenance of HCI commitments and their ability to 
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maintain any improvements to equitable access to healthy foods by students, faculty and staff in 
the campus community.  
 We will use an adapted form of the survey designed by Pitts et al. for this setting, which 
the investigative team will review to ensure no key questions were omitted. Key changes made 
to the survey will include modifying questions to reflect specific language in the commitments 
made as part of the HCI that are different from those used in the previous study. Survey 
responses will be used to adapt the guiding document for the interviews. We will analyze 
responses with descriptive statistics to determine the array of barriers and facilitators each 
operation faces, as well as those common to campus operations as a whole. Interviews will be 
recorded during each session and transcribed by trained personnel. Upon interview completion, 
the research team will analyze one data-rich transcript for the creation of a qualitative analysis 
codebook. All transcripts will then be divided among two-person data analysis teams, who will 
independently code sets of transcripts and then compare and combine responses.  
Surveys and interviews created through this arm of the study will be shared with the 
original survey creators (Pitts and Graham) for their use in future research into nutrition 
environment changes. Results will be shared with NC State dining leadership as guidance for 
future direction in HCI maintenance. A full report will be submitted for peer review in 
professional journals, and methods and results will be shared in professional presentations. 
 
 5. Proposed Project Budget and Timeline 
 We estimate this 
study will require 
$204,005.39 over a 24 
month period. $157,773.13 
is budgeted for personnel; 
this includes the project director, principal investigators, research staff, and administrative staff. 
$9,340.00 is allotted to other direct costs; this includes supplies, printing and duplicating, 
software training costs, secure data storage, press kits, travel reimbursement for the RWJF 
annual meeting and other professional meetings, and project meeting expenses. Software 
licenses, computer usage, and project meeting space expenses will be considered in-kind 
funding from the host universities, as these research institutions make many of these spaces 
and services available free of charge to students, staff, and faculty. $18,346.31 is allocated for 
purchased services; this includes consultation fees from Institutional Review Boards, key staff at 
the Nutrition Obesity Research Center (NORC) and NC Institute of Public Health, and contracts 
PROPOSED PROJECT TIMELINE (ESTIMATED) 
September 2017 Submit Letter of Intent to RWJF 
October – November 2017 LOI Notification 
December 2017 – January 2018 Prepare full proposal for submission 
February 2018 Receive notification of award  
March  – July 2018 Formative work 
August 2018 – January 2019 Aim 1: Nutrition Environment assessment 
December 2018 – May 2019 Aim 2: NEMS-P assessment 
April 2019 – January 2020 Aim 3: Evaluation of HCI barriers & facilitators 
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with foreign language interpreters and trained social research assistants for Aim 2 survey 
translation and administration. $18,545.94 is budgeted for anticipated indirect costs.  
Formative work for this project, such as development and adaptation of surveys and 
audits, will occur within 6 months of project funding. Reports will be generated at the end of 
each study aim; as we will be working with student research assistants, we will offer them 
opportunities to assist with report drafting and presentation them at professional meetings to 
fulfill competencies and coursework requirements such as capstone projects and theses. 
 
6. Names and Qualifications of the Principal Investigator and Key Project Staff 
  
Lesley E. Stewart, MPH will serve as the PI. She is a recent graduate of the Gilling’s School of 
Global Public Health at UNC-Chapel Hill. Her research experience includes qualitative research 
with Dr. Graham and Dr. Stephanie Jilcott-Pitts assessing healthy foodservice initiatives. In 
2016, she completed a dietetic internship at NC State Dining, where she developed professional 
relationships with gatekeepers to research into the HCI at NC State University. Her relationship 
with the NC State will improve the capacity of the research team through the ability to employ 
undergraduate and graduate student assistants for NEMS assessments. She is a trained chef 
and graduate of Johnson & Wales University; she brings this unique perspective to the study 
team. She has applied for the Research & Menu Development Chef job at NC State, where she 
aims to continue to improve the campus nutrition environment. 
Stephanie B. Jilcott-Pitts, PhD, will serve as co-PI and project mentor. She is an Associate 
Professor in the Brody School of Medicine Department of Public Health at East Carolina 
University. Her extensive body of work has focused on reduction of health disparities, health 
promotion, and increasing access to healthy foods. In 2015, she served on the RWJF Healthy 
Eating Research Healthy Food Retail Expert panel. She is currently Co-PI or otherwise involved 
in two long-term grants addressing the reduction of health disparities and childhood obesity 
prevention through smart shopping.  
John W. Graham, PhD, will serve as project advisor. He is a senior investigator at the North 
Carolina Institute for Public Health and an Adjunct Assistant Professor in the Public Health 
Leadership Program at UNC-Chapel Hill. His work at the NCIPH has centered on prevention 
and capacity-building projects throughout North Carolina and the country, with a focus on 
bringing innovative and best practices to communities and practical application of public health 
practice. He recently served as Co-PI on an investigation into barriers and facilitators to 
implementation of healthy foodservice initiatives in hospital and federal worksite cafeterias.  
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Appendix A: Budget & Budget Justification 
a.     PERSONNEL 
Year 1 
Mo.s 
Year 1 
FTE 
Year 1 
Salary 
Year 1 
Fringe 
Year 1 Total 
Year 2 
Mo.s 
Year 2 
FTE 
Year 2 
Salary 
Year 2 
Fringe 
Year 2 Total Total 
Project Director 
Social/ clinical research Mgr 12 .50  $22,855.00   $4,571.00   $27,426.00  12 .50  $23,540.65   $4,708.13   $28,248.78   $55,674.78  
Principal Investigators 
Lesley E Stewart, MPH-RD 12 .10  $5,150.20   $435.19  $5,585.39 12 .10  $5,150.20   $435.19  $5,585.39  $11,170.78 
Stephanie B. Jilcott-Pitts, PhD 12 .10  $6,683.20   $564.73   $7,247.93 12 .10  $6,683.20   $564.73   $7,247.93  $14,495.86  
Project Staff 
John W. Graham, PhD 12 .05  $3,341.60  $282.37 $3,623.97 12 .05  $3,341.60  $282.37 $3,623.97  $7,247.93  
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Social/ Clinical Research Ass’t      $             -     $             -     $             -    5 .25  $3,146.46   $265.88   $3,412.33 $3,412.33 
Research Technician 6 .10  $1,209.50   $102.20   $1,311.70      $             -    $             -    $             -     $1,311.70  
Research Technician 6 .10  $1,209.50   $102.20   $1,311.70      $             -    $             -    $             -     $1,311.70  
Research Technician 6 .10  $1,209.50   $102.20   $1,311.70      $             -    $             -    $             -     $1,311.70  
Research Technician 6 .10  $1,209.50   $102.20   $1,311.70      $             -    $             -    $             -     $1,311.70  
Research Technician 6 .10  $1,209.50   $102.20   $1,311.70      $             -    $             -    $             -     $1,311.70  
Administrative Staff 
Administrative Assistant 12 .25  $   9,716.75   $821.07   $10,537.82  12 .25  $   9,716.75   $821.07   $10,537.82   $21,075.63  
Administrative Assistant 12 .25  $   9,716.75   $821.07   $10,537.82  12 .25  $   9,716.75   $821.07   $10,537.82   $21,075.63  
Total Personnel N/A N/A      $71,517.43  N/A N/A      $86,255.70   $157,773.13  
b. OTHER DIRECT COSTS       
 
 Expense       
 
Expense  Total 
Office Operations 
Supplies         $1,000.00       $1,000.00   $2,000.00  
Printing & Duplicating         $500.00       $500.00   $1,000.00  
Software - Qualtrics License         $             -            $             -       $             -       
Software - Qualtrics Training         $500.00      $500.00  $1,000.00  
Software - Atlas Ti License        $             -         $             -    $             -    
Software - Atlas Ti Training        $             -         $1,000.00   $1,000.00  
Secure Cloud Data Storage      $12.50/mo    $150.00     $12.50/mo    $150.00   $300.00  
Computer Usage        $             -           $             -     $             -    
Communications/ Marketing 
Press kits    
 
$500.00    
 
$500.00   $1,000.00  
Travel 
RWJF Annual Meeting      $1,360.00       $1,360.00   $2,720.00  
Regional Professional Meetings      $360.00       $360.00   $720.00  
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Meeting Expenses 
Formative Meeting 1 (1.01)     $50.00     $             -    $50.00 
Formative Meeting 2 (1.05)     $50.00     $             -    $50.00 
Aim 1 Meeting 1 (1.07)     $50.00     $             -    $50.00 
Aim 1 Meeting 2 (1.09)     $50.00     $             -    $50.00 
Aim 1 Meeting 3 (1.10)     $50.00     $             -    $50.00 
Aim 1 Meeting 4 (1.11)     $50.00     $             -    $50.00 
Aim 2 Meeting 1 (1.12)     $50.00     $             -    $50.00 
Aim 2 Meeting 2 (2.03)     $             -        $50.00 $50.00 
Aim 3 Meeting 1 (2.04)     $             -        $50.00 $50.00 
Aim 3 Meeting 2 (2.05)     $             -        $50.00 $50.00 
Aim 3 Meeting 3 (2.07)     $             -        $50.00 $50.00 
Aim 3 Meeting 4 (2.11)     $             -        $50.00 $50.00 
Total Other Direct Costs         $4,720.00          $4,620.00   $ 9,340.00  
c. PURCHASED SERVICES   
Consultants        Expense        Expense Total 
IRB Consultant         $250.00      $250.00  $250.00  
Nutrition Obesity Research Ctr         $1,000.00       $1,000.00  $2,000.00  
Software – Atlas Ti Training         $             -         $1,000.00  $1,000.00  
Contracts 
Year 1 
Mo’s 
Year 1 
%FTE 
Year 1 
Salary 
Year 1 
Fringe 
Year 1 Total 
Year 2 
Months 
Year 2 
%FTE 
Year 2 
Salary 
Year 2 
Fringe 
Year 2 Total Total 
Aim 2 Survey Translator 1 .50  $1,451.92   $122.69   $1,574.60      $             -    $             -    $             -     $1,574.60  
Aim 2 Survey Translator 1 .50  $1,451.92   $122.69   $1,574.60      $             -    $             -    $             -     $1,574.60  
Aim 2 Foreign Lang. Surveyor   $             -    $             -    $             -    2 .50  $2,990.95   $252.74   $3,243.68   $ 3,243.68  
Aim 2 Foreign Lang. Surveyor   $             -    $             -    $             -    2 .50  $2,990.95   $252.74   $3,243.68   $ 3,243.68  
Social/ Clinical Research Ass’t   $             -    $             -    $             -    2 .50  $2,517.17   $212.70   $2,729.87   $2,729.87  
Social/ Clinical Research Ass’t   $             -    $             -    $             -    2 .50  $2,517.17   $212.70   $2,729.87   $2,729.87  
Total Purchased Services N/A N/A    $4,399.21  N/A N/A    $12,947.10   $18,346.31  
TOTAL DIRECT COSTS        $80,636.64        $103,822.80  $185,459.44 
TOTAL INDIRECT COSTS        $8,063.66         $10,382.28  $18,545.94 
TOTAL BUDGET        $88,700.30         $114,205.08  $204,005.39 
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Budget Justification 
BUDGET PERIOD 1: PROJECT YEAR 1 
DIRECT COSTS 
1) Personnel 
a) Project Leadership 
i) Project Director: Social/ Clinical Research Manager (SCRM) 
(1) The SCRM will manage participant recruitment and enrollment and will supervise all project staff, consultants, and contractors. The SCRM will 
work with other project leadership to ensure timeliness of deliverables, reports, and study aim activities. Year 1 activities will center on formative 
and preparatory work and completion of Study Aim 1. We will initially recruit the SCRM from one of the partner institutions, and expect that they 
will manage this project as part of a diverse portfolio of studies and interventions, with this study being the primary focus during the 2 year study 
period. MPH or MHA preferred, or equivalent experience. 
ii) Principal Investigator (PI) 
(1) Lesley E. Stewart, MPH, is a new investigator. In Project Year 1, she will lead efforts on Study Aim 1, as she has the greatest familiarity with 
menu analysis and acquisition of data from CBORD Foodservice System. She will coordinate with appropriate staff at NC State for complete 
access to service menus and other item information. She will supervise and train Research Technicians for the completion of Aim 1 study 
activities. She will be partly funded by NC State (see In-Kind Support). 
iii) Co-PI/ Project Mentor 
(1) Stephanie B. Jilcott-Pitts, PhD, will be the Co-PI and project mentor. In Project Year 1, she will lead formative work efforts, such as the 
adaptation of survey materials. She will also serve as a technical advisor on the second half of Aim 1 study activities (NEMS-CD audits). She will 
be partly funded by East Carolina University (see In-Kind Support). 
b) Project Staff 
i) Project Advisor 
(1) John W. Graham, PhD, will serve as project advisor. In Project Year 1, he will provide technical assistance on formative work and assist with 
adaptation of NEMS-CD staff training materials for Aim 1 activities. He will be a key advisor for the adaptation of materials from the Pitts et al 
hospital foodservice study. He will be partly funded by the North Carolina Institute for Public Health (see In-Kind Support). 
ii) Research Technician 
(1) For Year 1, Research Technicians will be undergraduate and graduate students at partner institutions, primarily NC State. They will serve as 
data clerks, coders, and field researchers. They will complete data entry for the first half of Aim 1, and conduct and score NEMS-CD audits for 
the second half of Aim 1. They will receive training on NEMS-CD audits from and report directly to the PI. They will be offered the opportunity to 
lead report writing for professional papers and journals. They may be partly funded by the institution they attend (see In-Kind Support). 
c) Administrative Staff 
i) Administrative Assistant 
(1) For Year 1, Administrative Assistants will report directly to the SCRM and assist with work related to study aim monitoring and tracking 
deliverables. This may include creating and printing materials, contacting key stakeholders, and other related duties. Year 1 work will focus on 
formative work and Aim 1 deliverables. 
d) Fringe Benefits 
i) Project Director 
(1) For Year 1, fringe benefits will include standard payroll contributions, retirement contributions, and other standard fringe benefits included in the 
benefits packages of UNC employees for an estimated 20% of salary. 
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ii) All Other Personnel 
(1) For Year 1, fringe benefits will include standard payroll contributions, valued at 8.45% of salary. 
Total for all Year 1Personnel: $71,517.43 
 
2) Other Direct Costs 
a) Office Operations 
i) Supplies 
(1) This includes supplies used as-needed to accomplish various tasks in project objectives (eg: taking notes, interoffice memos, sanitizing wipes) 
on-site. Staff members are encouraged to go paperless when possible to reduce costs and environmental impact. This will also cover supplies to 
safely manage and store data on-site by the investigative team. This includes a mirrored external hard drive for the main office, as well as 
encrypted USB storage devices for each member of the investigative team 
ii) Printing & Duplicating 
(1) This will cover costs associated with printing and duplicating various forms and printed materials. Staff members are encouraged to go paperless 
when possible to reduce costs and environmental impact. 
iii) Software – Qualtrics License 
(1) This includes the license for the statistical analysis software (Qualtrics). It will be provided in-kind, as the investigative team is associated with 
UNC, which has a commercial license for various statistical packages. (See In-Kind Support). 
iv) Software – Qualtrics Training 
(1) This includes materials required for staff training on Qualtrics usage. They are largely available free of charge online by Qualtrics and by various 
research institutions. It is also anticipated that some staff will undergo training in statistical analysis software as part of their coursework. (See In-
Kind Support). 
v) Secure Cloud Data Storage 
(1) This is the anticipated monthly cost for a more secure cloud data storage service (e.g. Dropbox) to enable better and more secure 
communication between team members at different locations. 
vi) Computer Usage 
(1) This includes costs of using dedicated computers or virtual machines for study aim completion. This also includes fees for technical support. 
These are provided generally free-of-charge to students, staff, and faculty of research institutions. (See In-Kind Support). 
b) Communications/ Marketing 
i) Press Kits 
(1) This includes development of brochures and other materials intended for public distribution. They may be used for recruitment or for use at 
professional meetings. 
c) Travel 
i) RWJF Annual Meeting 
(1) This includes costs associated with travel by the PI and Co-PI to the RWJF Annual Meeting. We anticipate the figures estimated by the 
Foundation’s travel cost formulas will sufficiently cover both investigators. These estimates include two round-trip airfare tickets from Raleigh to 
Newark, one two-night accommodation in or near Princeton, NJ, meals, and ground transportation. 
ii) Regional Professional Meetings 
(1) This includes per diem and travel costs for local professional meetings using standard reimbursement rates for the state of North Carolina. This 
includes reimbursement for up to 150 miles round-trip of travel, and one full day of meals and lodging for three anticipated meetings in Year 1. 
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d) Meeting Expenses 
i) For all meetings: Light refreshments or one boxed meal service for attendees will be provided through the catering department of the host 
institution, not to exceed $50. Meeting space will be available at no charge via the host institution (see In-Kind Support). 
(1) Formative Meeting 1 (1.01) 
(a) This will be the initial, one-day, in-person meeting of project leadership staff. Assignments of formative and preparatory work will be given, 
as well as expected deliverables and deadline. Project vision and goals will be discussed.  
(2) Formative Meeting 1 (1.05) 
(a) This will be a preparatory meeting for any project staff planning to attend professional conferences or other programs in the next month 
wherein developed materials will be shared. Additionally, project leadership will discuss specific strategy for Aim 1 study completion.  
(3) Aim 1 Meeting 1 (1.07) 
(a) This will be the initial meeting of all project staff required for Aim 1 completion. Responsibilities and deliverables will be discussed, and 
online NEMS-CD training will be reviewed. Data security will be reviewed.  
(4) Aim 1 Meeting 2 (1.09) 
(a) This will be a brief meeting to discuss any outstanding deliverables for Aim 1 completion. Research technicians will be encouraged to 
provide feedback on training and will be given the opportunity to aid in writing professional reports related to project results. Research 
technicians will be given a brief training on Qualtrics usage.  
(5) Aim 1 Meeting 3 (1.10) 
(a) This will be a brief preparatory meeting for any professional regional conferences as well as a check-in with project leadership on 
deliverables and the start of Aim 2 study activities.  
(6) Aim 1 Meetings 4 (1.11) 
(a) This will be the final Aim 1 meeting wherein project staff will audit the process by which Aim 1 study activities were completed. Research 
technicians and project leadership will present brief abstracts of professional papers and other publications and presentations generated 
from study data to-date.  
(7) Aim 2 Meeting 1 (1.12) 
(a) This will be the initial meeting of all project staff required for Aim 2 completion. Responsibilities and deliverables will be discussed, and study 
instruments (NEMS-P survey) will be reviewed.  
Total for all Year 1 Other Direct Costs: $4,720.00 
 
3) Purchased Services 
a) Consultants 
i) IRB Consultant 
(1) This includes a $250 consultant fee in Year 1 for up to 2 days. The IRB Consultant will help draft consent and assent forms and ensure all work 
meets criteria for appropriate IRB approval. 
ii) Nutrition Obesity Research Center Consultants 
(1) This includes the equivalent of four full-day consults with staff from the Nutrition Obesity Research Center at UNC at a fee of $250 per day.  
(a) We will meet with consultants in the Biostatistics Program for expert assistance with analysis and interpretation of study data. The 
Biostatistics consultant will be largely funded by the NORC grant (See In-Kind Support). 
(b) We will meet with consultants in the Diet & Physical Activity Core regularly for assistance in data collection and entry, as well as consultation 
for database development.  
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b) Contracts 
i) Aim 2 Survey Translator 
(1) Deliverable: Aim 2 Survey translated into secondary staff languages. 
(a) Two Foreign Language Interpreters will be recruited – one for each of the key secondary languages identified for NC State dining staff. 
These Interpreters will work with project leadership and the NORC consultants to translate the NEMS-P tool into the appropriate languages 
for use with staff. They will be given preference for recruitment in Year 2 Aim 2 activity completion. 
Total for all Year 1 Purchased Services: $4,339.21 
TOTAL YEAR 1 DIRECT COSTS: $80.636.64 
TOTAL YEAR 1 INDIRECT COSTS: $8,063.66 
TOTAL YEAR 1 BUDGET: $88,700.30 
BUDGET PERIOD 1: PROJECT YEAR 2 
DIRECT COSTS 
1) Personnel 
a) Project Leadership 
i) Project Director 
(1) The SCRM will manage participant recruitment and enrollment and will supervise all project staff, consultants, and contractors. The SCRM will 
work with other project leadership to ensure timeliness of deliverables, reports, and study aim activities. Year 2 activities will encompass 
finalization of Aim 1 reporting and research dissemination, Aim 2 activity completion and reporting, and Aim 3 activity completion and reporting.  
ii) Principal Investigator (PI) 
(1) Lesley E. Stewart, MPH-RD, will lead efforts on Study Aim 2 with assistance from stakeholders at NC State. She will lead all recruitment efforts 
for study participants in Aims 2 and 3, and will assist other members of project leadership in drafting a codebook for Aim 3 qualitative data 
analysis of interview transcripts. She will have primary responsibility for reports and presentations generated from Aim 2 results. She will be 
partly funded by NC State (see In-Kind Support). 
iii) Co-PI/ Project Mentor 
(1) Stephanie B. Jilcott-Pitts, PhD will be the Co-PI and project mentor. She will lead efforts in Study Aim 3, including drafting the codebook; 
recruiting, training, and assigning transcripts to Social/Clinical Research Assistants, and drafting reports from Aim 3 results. She will also lead 
semi-structured interviews with participants during Aim 3 activities. She will be partly funded by East Carolina University (see In-Kind Support). 
b) Project Staff 
i) Project Advisor 
(2) John W. Graham, PhD, will serve as project advisor. In Project Year 2, he will provide technical assistance on all Aim 3 activities. He will be a 
key advisor for drafting the codebook for Aim 3 qualitative data analysis, and will assist with conducting semi-structured interviews with 
participants. He will be partly funded by the North Carolina Institute for Public Health (see In-Kind Support). 
ii) Social/ Clinical Research Assistant 
(1) For Year 2, Social/ Clinical Research Assistants will be undergraduate and graduate students at partner institutions, primarily UNC and NC 
State. They will serve as data clerks, coders, data analysts and field researchers. They will complete data entry, coding, and primary data 
analysis for NEMS-P surveys during Aim 2 activities. They will receive training on Atlas Ti from a consultant at the Odum Institute and report 
directly to the Co-PI/ Project Mentor and Project Advisor for this study arm. They will complete qualitative data analysis of data-rich transcripts 
during Aim 3 activities. They will be offered the opportunity to lead report writing for professional papers and journals. They may be partly funded 
by the institution they attend (see In-Kind Support). 
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c) Administrative Staff 
i) Administrative Assistant 
(1) For Year 2, Administrative Assistants will report directly to the SCRM and assist with work related to study aim monitoring and tracking 
deliverables. This may include creating and printing materials, contacting key stakeholders, and other related duties. Year 2 work will focus on 
Aim 2 and 3 deliverables. 
d) Fringe Benefits 
i) Project Director 
(1) For Year 2, fringe benefits will include standard payroll contributions, retirement contributions, and other standard fringe benefits included in the 
benefits packages of UNC employees for an estimated 20% of salary. 
ii) All Other Personnel 
(1) For Year 2, fringe benefits will include standard payroll contributions, valued at 8.45% of salary. 
Total for all Year 2 Personnel: $86,255.70 
 
2) Other Direct Costs 
a) Office Operations 
i) Supplies 
(1) This includes supplies used as-needed to accomplish various tasks in project objectives (eg: taking notes, interoffice memos, sanitizing wipes) 
on-site. Staff members are encouraged to go paperless when possible to reduce costs and environmental impact. This will also cover 
emergency funds for key equipment repair not covered by technical support staff at partner institutions, as well as funds that may be required for 
interview transcription services for Aim 3 study activities. 
ii) Printing & Duplicating 
(1) This will cover costs associated with printing and duplicating various forms and printed materials. Staff members are encouraged to go paperless 
when possible to reduce costs and environmental impact. 
iii) Software – Qualtrics License 
(1) This includes the license for the statistical analysis software (Qualtrics). It will be provided in-kind, as the investigative team is associated with 
UNC and NC State, both of which have a commercial license for various statistical packages. Technical support and native survey importing and 
analysis will be utilized. (See In-Kind Support). 
iv) Software – Qualtrics Training 
(1) This includes materials required for staff training on Qualtrics usage. They are largely available free of charge online by Qualtrics and by various 
research institutions. 
v) Software – Atlas Ti License 
(1) This includes the license for the statistical analysis software (Atlas Ti). It will be provided in-kind, as the investigative team is associated with 
UNC, which has a commercial license for various statistical packages. (See In-Kind Support). 
vi) Secure Cloud Data Storage 
(1) This is the anticipated monthly cost for a more secure cloud data storage service (e.g. Dropbox) to enable better communication between team 
members at different locations. 
vii) Computer Usage 
(1) This includes costs of using dedicated computers or virtual machines for study aim completion. This also includes fees for technical support. 
These are provided generally free-of-charge to students, staff, and faculty of research institutions. (See In-Kind Support). 
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b) Communications/ Marketing 
i) Press Kits 
(1) This includes development of brochures and other materials intended for public distribution. They may be used for recruitment or for use at 
professional meetings. 
c) Travel 
i) RWJF Annual Meeting 
(1) This includes costs associated with travel by the PI and Co-PI to the RWJF Annual Meeting. We anticipate the figures estimated by the 
Foundation’s travel cost formulas will sufficiently cover both investigators. These estimates include two round-trip airfare tickets from Raleigh to 
Newark, one two-night accommodation in or near Princeton, NJ, meals, and ground transportation. 
ii) Regional Professional Meetings 
(1) This includes per diem and travel costs for local professional meetings using standard reimbursement rates for the state of North Carolina. This 
includes reimbursement for up to 150 miles round-trip of travel, and one full day of meals and lodging for three anticipated meetings in Year 2. 
d) Meeting Expenses 
i) For all meetings: Light refreshments or one boxed meal service for attendees will be provided through the catering department of the host 
institution, not to exceed $50. Meeting space will be available at no charge via the host institution (see In-Kind Support). 
(1) Aim 2 Meeting 2 (2.03) 
(a) This will be a brief meeting to discuss any outstanding deliverables for Aim 2 completion. Social/Clinical Research Assistants will be given 
the opportunity to draft reports and professional papers from Aim 2 results. Preparations will be completed as needed for upcoming 
professional meetings. 
(2) Aim 3 Meeting 1 (2.04) 
(a) This will be the initial meeting of all project staff required for Aim 3 completion. Responsibilities and deliverables will be discussed, and study 
instruments (Pitts et al) will be reviewed. 
(3) Aim 3 Meeting 2 (2.05) 
(a) This will be a secondary meeting of project leadership to draft and review existing survey codebooks from prior studies, review any 
outstanding interviews to complete, and prepare for an annual report for the RWJF Annual meeting. 
(4) Aim 3 Meeting 3 (2.07) 
(a) This will be a training meeting for Social/Clinical Research Assistants. They will become familiar with Atlas Ti and will practice coding on a 
data-rich transcript from the study. Their participation will aid in refining the analytical codebook. 
(5) Aim 3 Meeting 4 (2.11) 
(a) This will be a brief meeting to discuss any outstanding deliverables for Aim 3 completion. Social/Clinical Research Assistants will be given 
the opportunity to draft reports and professional papers from Aim 3 results. Preparations will be completed as needed for upcoming 
professional meetings. 
Total for all Year 2 Other Direct Costs: $4,620.00 
 
3) Purchased Services 
a) Consultants 
i) Nutrition Obesity Research Center Consultants 
(1) This includes the equivalent of four full-day consults with staff from the Nutrition Obesity Research Center at UNC at a fee of $250 per day.  
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(a) We will meet with consultants in the Biostatistics Program for expert assistance with analysis and interpretation of study data. The 
Biostatistics consultant will be largely funded by the NORC grant (See In-Kind Support). 
(b) We will meet with consultants in the Diet & Physical Activity Core regularly for assistance in data collection and entry, as well as consultation 
for database development.  
ii) Software – Atlas Ti Training 
(1) This includes two full-day equivalents of in-person training with Social/ Clinical Research Assistants and other key project staff in the use of Atlas 
Ti qualitative analysis software. This also includes two full-day equivalents of consulting outside of staff training if refresher courses or more 
intensive assistance is required.  Each full day equivalent is valued at a fee of $250 per day. 
b) Contracts 
i) Aim 2 Foreign Language Surveyor  
(1) Deliverable: Aim 2 Survey conducted in secondary staff languages  
(a) Two Foreign Language Interpreters will be recruited – one for each of the key secondary languages identified for NC State dining staff. 
These Interpreters will complete NEMS-P survey administration in the two secondary languages for which the survey was adapted in Year 
1. Right of first refusal for hire will be given to those who assisted in Year 1 activities. 
ii) Social/ Clinical Research Assistant 
(1) Deliverable: Aim 2 Survey conducted in English to students and English-speaking staff 
(a) Two trained survey administrators will be recruited to assist with NEMS-P administration for participants who are fluent in English. 
Total for all Year 2 Purchased Services: $12,947.10 
TOTAL YEAR 2 DIRECT COSTS: $103,822.80 
TOTAL YEAR 2 INDIRECT COSTS: $10,382.28 
TOTAL YEAR 2 BUDGET: $114,205.08 
TOTAL PROPOSED BUDGET: $204,005.39 
 
4) In-Kind Support 
a) Personnel:  
i) We anticipate partial additional funding for all project staff will be donated with the exception of the project director and administrative staff from 
partner institutions. This will equal no more than 30% of time funded by the grant. We anticipate some of the student research assistants (Research 
Technicians and Social/ Clinical Research Assistants) may not be permitted by their institution to receive monetary compensation for time spent 
conducting research, analyzing data, and creating professional papers and reports if it will count towards coursework or other competencies for 
graduation. 
b) Other Direct Costs:  
i) Software licenses, computer usage, and meeting spaces are available to students, staff, and faculty of partner institutions free-of-charge. We 
anticipate this will save us over $10,000 in software licensing alone. 
c) Purchased Services 
i) Initial consultation provided by NORC Biostatistics staff is free-of-charge to NORC members, and all other consulting fees are available at a discount 
to NORC members or those who have projects serviced by this program. We will cite the NORC grant as appropriate in our reports for all services 
rendered. 
Total Estimated Value of In-Kind Support: $33,993.13 
TOTAL PROPOSED PROJECT VALUE: $237,998.52 
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Projected Personnel Salary Table 
Position Tenure* FTE Base Salary COLA** Source 
Project Director 24 0.5 $45,710 3.0% NCOSHR 
Co-PI (Stewart) 24 0.1*** $51,502 - NCOSHR 
Co-PI/ Mentor (Jilcott-Pitts) 24 0.1*** $66,832 - NCOSHR 
Project Advisor (Graham) 24 0.1*** $66,832 - NCOSHR 
Soc/Clin Research Assistant 2-3 0.25 $30,206 - NCOSHR 
Research Technician 6 0.1 $24,190 - NCOSHR 
Administrative Assistant  24 0.25 $38,867 - NCOSHR 
*In months **https://www.ssa.gov/cgi-bin/bri.cgi  ***Amount directly funded by RWJF 
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Appendix B: Logic Model 
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Obtain full list of service 
menus (SM) for all 
pertinent semesters Sample of 
service menus 
Assessment of 
changes in NC 
State dining hall 
nutrition 
environment due to 
HCI (environmental 
factors) 
Evaluation of NC 
State nutrition 
environment and 
creation of 
Campus Healthy 
Food Access 
Score 
Service menu coding 
schema 
Code and match all SM 
 
Obtain recipes and non-
recipes (“items”) for all SM Database of 
nutrition 
information to 
be analyzed 
Generate list of unique 
items 
Obtain pertinent nutrition 
data per serving 
Code items for food group 
equivalents 
HEI-2010 
scores for each 
group 
Modified HEI-NDSR 
analysis code 
Analyze dataset of recipes 
for each group 
SAS 9.4 software 
HEI-2010 SAS macros 
Obtain HEI ratios for each 
group 
Compare HEI scores pre- 
and post- HCI 
Recruitment materials Recruit student auditors 
Trained Student 
Auditors 
Assessment of 
current NC State 
nutrition 
environment 
(environmental 
factors) 
Online NEMS training 
Train & test auditors In-person training space 
& materials 
List of locations 
Assign and conduct audits NEMS Audit 
Adapted NEMS-CD 
NEMS-P survey Translate NEMS-P to two 
other languages 
Modified NEMS-
P survey Assessment of 
nutrition 
environment 
perceptions at NC 
State 
(individual factors) 
Translators or interpreters 
Recruitment materials 
Enroll staff and students 
NEMS-P audits 
Obtain consent 
Modified NEMS-P Administer surveys 
 
Code and analyze survey 
data 
Recruitment materials 
Recruit chefs and food 
service managers 
Study arm 
enrollment 
Evaluation of barriers and facilitators to 
HCI implementation and maintenance 
at NC State (organizational factors) 
Obtain consent for survey 
and interview 
 Schedule interviews 
Online B&F survey Collect survey data 
Quantitative 
B&F findings  
Code survey data 
Generate descriptive 
statistics 
Interview guide 
Conduct B&F Interviews Qualitative B&F 
interviews 
Audio recorder 
Transcription service Transcribe interview audio 
Codebook meeting Draft interview codebook 
Qualitative 
interview 
findings 
Odum Institute training 
Train research assistants 
(GRAs) Qualitative analysis 
software 
 
GRA’s code interviews 
Salient quotes deduced 
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Appendix C: Detailed Project Timeline 
YEAR. MONTH 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.09 1.10 1.11 1.12 2.01 2.02 2.03 2.04 2.05 2.06 2.07 2.08 2.09 2.10 2.11 2.12 
Results Dissemintation 
RWJF Annual Meeting                                                 
Regional conferences                                                 
Formative work 
NEMS-CD adaptation                                                 
NEMS-CD enumeration                                                 
NEMS-P adaptation                                                 
Pitts adaptation                                                 
HEI-NDSR adaptation                                                 
Aim 1: Nutrition Environment 
Get menus, code, match                                                 
Get "items" and import                                                 
Code items for HEI                                                 
Analyze and report                                                 
SRA recruitment                                                 
SRA NEMS-CD training                                                 
Conduct NEMS-CD audits                                                 
NEMS data entry & scoring                                                 
Analyze and create report                                                 
Aim 2: NEMS-P 
Recruit surveyors                                                 
Enroll staff and students                                                 
Administer surveys                                                 
Enter and code surveys                                                 
Analyze and create report                                                 
Aim 3: Barriers and Facilitators 
Enroll participants                                                 
Schedule interviews                                                 
Conduct survey                                                 
Code and analyze survey                                                 
Conduct interviews                                                 
Transcribe interviews                                                 
Draft codebook                                                 
GRA recruitment                                                 
GRA training                                                 
GRA's code transcripts                                                 
Analyze and create report                                                 
